The reaction of hydrogen peroxide with the dimethyl ester heme derivative of cytochrome c peroxidase.
A modified cytochrome c peroxidase was prepared by reconstituting apocytochrome c peroxidase with protoheme in which both heme propionic acid groups were converted to the methyl ester derivatives. The modified enzyme reacted with hydrogen peroxide with a rate constant of (1.3 +/- 0.2) x 10(7) M-1 s-1, which is 28% that of the native enzyme. The reaction between the modified enzyme and hydrogen peroxide was pH-dependent with an apparent pK of 5.1 +/- 0.1 compared to a value of 5.4 +/- 0.1 for the native enzyme. These observations support the conclusion that the apparent ionization near pH 5.4, which influences the hydrogen peroxide-cytochrome c peroxidase reaction is not due to the ionization of the propionate side chains of the heme group in the native enzyme. A second apparent ionization, with pK of 6.1 +/- 0.1, influences the spectrum of the modified enzyme which changes from a high spin type at low pH to a low spin type at high pH.